• • Studies in the United Kingdom and elsewhere have suggested inequality of hospice provision with respect to factors such as age, diagnosis and socio-economic status, though these studies have been limited by geographical area. • • No study has described at a population level how the provision of hospice care, particularly with respect to equality of access, has changed over time.
What is already known about the topic?
• • Studies in the United Kingdom and elsewhere have suggested inequality of hospice provision with respect to factors such as age, diagnosis and socio-economic status, though these studies have been limited by geographical area. • • No study has described at a population level how the provision of hospice care, particularly with respect to equality of access, has changed over time.
What this paper adds?
• • The absolute and relative numbers of inpatient hospice deaths in England have increased over time, though numbers remain small. • • Cancer remains the most common cause of death for people who die in inpatient hospice units, though the likelihood of non-cancer deaths in hospice has increased recently.
Introduction
The UK hospice system is the most developed in the world and has served as a model for provision of palliative care globally. There are now 223 adult inpatient hospice units in England. On average adult hospices receive 34% of their funding from the government, with the rest coming from charitable sources. 1 The inpatient unit has been central to the establishment of hospice services in the United Kingdom, though in addition to providing inpatient care, many hospices also provide community services and day care.
In England, around 55% of admissions to inpatient hospice units are for end-of-life care, with the remainder being for symptom control or respite. 2 Cross-cultural surveys have shown that inpatient hospice is second only to home in terms of preference for place of death, with around 20% of people expressing a preference for inpatient hospice death. 3 In mortality follow back studies, inpatient hospice care scores higher than any other setting in terms of satisfaction and quality of care. 4 The annual number of deaths in England is projected to rise, 5 and providing high quality end of life care is high on the public and political agenda. 6, 7 Although the need for equality of access to end-of-life care has been highlighted since the 1980s, 8-10 studies in the United Kingdom and elsewhere have demonstrated inequality of palliative care provision with respect to factors such as age, diagnosis and socio-economic age, diagnosis and socio-economic position. [11] [12] [13] However, these studies have been limited by geographical region and/or time period and may not be generalisable. The aim of this population-based study was to describe the demographic characteristics of people who died in inpatient hospice units in England over a 20-year period and examine how these have changed over time.
Methods

Design
Population-based cross-sectional study, 1993-2012 inclusive.
Data sources
Mortality data for all deaths in England from 1993 to 2012 were obtained from the Office for National Statistics (ONS). Mortality data comprise information recorded on the death certificate such as the date of death, age and gender of the patient, and the cause(s) of death, as well as information obtained by the Registrar's Office at the time of death registration such as marital status and address of usual residence. Decedents' postcodes were linked to the Lower Super Output Area (LSOA). The LSOA is a geographic area designed for reporting small area statistics in England and Wales. There are 32,844 LSOAs in England which represent relatively homogeneous populations with an average size of 1500 people. Individual records were then linked to an area-based measure of deprivation derived from the Index of Multiple Deprivation (IMD). Data on the number of hospice beds in England were obtained from Hospice UK.
Study population
All deaths occurring in inpatient hospices (including both NHS and charitably funded units) from 1993 to 2012 were extracted (see Box 1) . Before 1993, the ONS did not record hospice as a separate place of death category. We focussed on cases aged over 25 years since the provision of end-oflife care in children is very different to adults.
Variables
The primary outcome for multivariable analysis was death in 1998-2002, 2003-2007 and 2008-2012 compared with 1993-1997 . Explanatory variables were individual demographic variables including age at death (analysed as an ordered categorical variable based on the data distribution: 25-54, 55-64, 65-74, 75-84, 85+), gender (men, women), marital status (married, single, divorced, widowed, unknown), and underlying cause of death (for International Classification of Diseases (ICD)-9 and ICD-10 codes, see Table 1 ).
National deprivation quintiles were assigned to the decedents using the 2004 IMD (for deaths in years 
Statistical analysis
Percentages were used to describe the study population in terms of demographic variables, using four time periods: 1993-1997, 1998-2002, 2003-2007, 2008-2012. Multivariable Poisson regression analysis was used to provide independent proportion ratios (PRs) for inpatient hospice death in 1998-2002 (1), 2003-2007 (1) , and 2008-2012 (1) compared with 1993-1997 (0) for each of the variables studied. Poisson regression was chosen in preference to logistic regression, since odds ratios do not provide an accurate measure of risk when applied to common outcomes. 14 A general estimating equation (GEE) method with exchangeable correlation matrix and robust 95% confidence intervals (CIs) was included to account for clustering in the data at LSOA level. Explanatory variables (age, gender, marital status, underlying cause of death, IMD quintile) were forced to stay in the model.
Analyses were performed using Stata version 12.
Ethics and permission
This study was based on anonymised records, and no ethi- Of the 446,615 hospice decedents, just over 50% were men. The mean age was 69.9 (standard deviation (SD): 12.4) years and increased from 69. 5 (Table 2) . Overall, 19.7% of hospice decedents were resident in the most deprived quintile, and 19.6% were resident in the least deprived quintile. However, over time, the proportion of hospice decedents resident in the most deprived quintile decreased from 22.3% in 1993-1997 to 17.6% in 2008-2012. There was a reciprocal increase in the proportion of hospice decedents resident in the least deprived quintile, from 17.5% to 21.2% (Table 2) .
To better understand trends in deprivation among hospice decedents, the number of hospice deaths in each deprivation quintile was expressed as a percentage of all deaths in England in that deprivation quintile. There was an increase over time in the percentage of deaths that occurred in hospice in all five deprivation quintiles. However, the increase over time was smallest for the most deprived quintile (3.3% in 1993 to 5.3% in 2010) and greatest for the least deprived quintile (3.6% in 1993 to 7.1% in 2012) (Figure 3) .
In multivariable analysis, the likelihood of hospice decedents being in the oldest age group (over 85 years) increased over the study period (PR: (Table 3) .
Discussion
This population-based study of inpatient hospice deaths has shown that both the absolute and relative numbers of people dying in inpatient hospices in England increased between 1993 and 2012, though numbers remain low with just 6.0% of all deaths in 2012 occurring in an inpatient hospice. Although there has been a recent increase in the proportion of non-cancer deaths in inpatient hospices, still the vast majority of inpatient hospice deaths are from cancer. People residing in the least deprived areas are more likely to die in inpatient hospices than people living in most deprived areas, and this gap has grown over time. Inpatient hospice care in the United Kingdom was conceived in the 1960s as a service for patients with cancer. However, it is now recognised that non-cancer conditions such as dementia and chronic respiratory disease have a similar symptom burden to cancer conditions 15, 16 and that hospice care should be provided according to need rather than by diagnosis. While it is encouraging that the proportion of inpatient hospice deaths from non-cancer conditions has increased, non-cancer deaths in hospice remain rare, accounting for just 7.7% of all inpatient hospice deaths between 2008 and 2012. Patients with non-cancer conditions may be referred to palliative care services less frequently than those with cancer. 17 In addition, the pattern of terminal decline in people with cancer conditions, typically characterised by a rapid and smooth downward trajectory, may be particularly amenable to inpatient hospice death. In this study, haematological cancer diagnoses were relatively uncommon among hospice decedents, consistent with studies that have shown that patients with haematological malignancies are more likely to die in hospital. [18] [19] [20] There is a growing body of literature demonstrating the barriers in access to palliative care services among people from low socio-economic groups. 21 There is some evidence that preference for inpatient hospice death is higher among those with a professional or management background, 22 though a more recent survey of preferences found no difference in terms of education or financial status. 3 People from lower social classes may feel inhibited about requesting hospice care. 23 In England, the majority of hospice funding comes from private and charitable sources, which may be a contributing factor. 24 Our finding that the association of deprivation with death in hospice has increased over time is of concern and may reflect widening inequalities more generally. 25 However, care must be taken in interpretation of our data to avoid the ecological fallacy: for regional variables, results relate to the area of residence, and not to individuals. Future studies that compare deprivation trends with regional variation in service provision and funding models are planned.
The strengths of this study relate to the availability of a whole population data set, allowing interpretation that is not limited by national generalisability. However, our study does have limitations. First, hospice care comprises more than end-of-life care. These data provide no information on people who are admitted to inpatient hospices and subsequently discharged alive. Second, the data relate only to care provided in inpatient hospice units and provide no information on provision of hospice support in the community. Third, the data were limited by the variables available for analysis. No information was available on preference for place of death, symptom burden, specialist palliative care need, trajectory of decline, or place of residence (e.g. care home or home), all of which may influence place of death. Similarly, no information was available on functional status on admission, intention of admission, or length of stay in hospice before death. Patient demographics such as ethnicity are known to be associated with place of death and were not included in this study. 26 Finally, death in hospice will be influenced by the changing pattern of deaths in other locations (such as care homes, hospitals and at home).
The past decade has seen a focus in the United Kingdom on end-of-life home care. But a home death is not possible or preferable for everyone, and many people require inpatient care at the end of life. For over 40 years, UK hospices have played a major role in inpatient end-of-life care, particularly for patients with cancer. However, the demographics of death are changing, and people are dying at older ages, and increasingly from chronic conditions with long trajectories of decline. 27 As the annual number of UK deaths rises, policy makers and practitioners need to consider whether the current models of inpatient hospice care are best suited to the changing needs of an ageing society.
In a resource-limited environment, alternative models of inpatient palliative care provision, for example, through the provision of specialist palliative care in care homes, should be investigated.
The UK hospice movement has provided a model for end-of-life care provision internationally. However, despite decades of political rhetoric concerning equality of access to end-of-life care, our evidence suggests significant disparities still exist and are increasing. Policies that specifically target resources to deprived populations have been shown to reduce health inequalities, 28 though are untested in palliative care. As global palliative care services develop, policy makers, commissioners and practitioners in governmental and charitable sectors need to work together and act to ensure that access to specialist hospice care is provided equitably. 
